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FIG. 2A 



Angiogenesis inhibitors in clinical trials for cancer 



Drug 


Mechanism 


Phase 1 




EMD121974 


Small molecule integrin antagonist 


Combretastatin A-4 prodrug 


Apoptosis In proliferating endothelium 


PTK787/ZK2284 


Blocks VEGF-receptor signaling 


Endostatin 


Induces endotheliail cell apoptosis in vivo 


BMS-275291 


Syntnetic MMP inhibitor 


SU6668 


Blocks VEGr-, FGP-, and PDQr- receptor 
signaling 


Phase II 




CAI 


inniDiior or caicium inriux 


Squalamine 


inniDiis iMavn* excnanger 


COl-3 


oynineiic mmr inniDiiory leiFacyciine 






CGS-27023A 


Synthetic MMP inhibitor 


TNP-470 


Fumagilin analogue; inhibits endothelial 




proliferation 


Vitaxin 


Antibody to integrin on endothelial jsurface 


IL-12 


Induces interferon-Yand IP-10 


Anti-VEGFAb 


Monoclonal antibody to VEGF 


Phase III 




SU5416 


Blocl(s VEGF receptor signaling 


Thalidomide 


Unknown 


Marimastat 


Synthetic MMP inhibitor 


AG3340 


Synthetic MMP inhibitor 


Neovastat 


Natural MMP inhibitor 


Interferon-a 


Inhibition of bFGF and VEGF production 


IM862 


Unknown mechanism 



From NCI Database www.cancertrials.ncl.nih.gov (updated 12 April 2000) 
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FIG. 2B 



Farnesyitransferase Inhibitors in 
Clinical Development 



Farnesyitransferase 


Routed 


Phased 


Inhibitor 


Administration 


Development 


R115777 


Oral 


Phase III 


6MS-214662 


Oral or IV 


Phase 1 


SCH6636 


Oral 


Phase il 


L-778,123 


iV 


Phase 1 
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FIG. 2C 





Completed and Active Clinical Studies With 




INGN201 






Route of 






Administration 








Of Gene 




Phase 


Disease 


Therapy 


Study Status 


I 


Head and necl^ 


IT 


Completed 
(no MTD)^ 




Non- small cell luna 


IT 


Compl eted 






(no MTD) 




Prostate 


I Pros 


Completed 

97 

(no MTD)'' 




Solid tumors 


IV 


Ongoing 




Ovarian 


IP 


Ongoing 
(2 studies)^® 




Breast 


IT 


Ongoing 




Bladder 


I Vesc 


Ongoing 
Ongolng^^ 




Brain 


IT 




Lung 


BAL 


Ongoing 


II 


Head and neck 


IT 


Completed 
(2 studies)" 




Non-small cell lung 


IT 


Ongoing 


III 


Head and neck 
(single agent) 


IT 


Ongoing 




Head and neck 


IT 


Ongoing 




(+ c1splatin/5-FU) 







Abbreviations: IT, intratumoral; I Pros, intraprostatic; IV, 
Intravenous; IP, Intraperitoneal; I Vesc, intravesical Instillation; BAL, 
bronchopulmonary lavage; MTD, maximum tolerated dose; 5-FU, 5- 
fluorouracll. 
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FIG. 2E 



Smali-Molecule Inhibitors of ttie EGFR 
Kinase Currently in Preclinical and Clinical 
Development 



Small 


EGFRIC50 


HER2IC50 




Molecule 


(Mmol/L)* 


(Mmol/L) 


Reference(s) 


AG-1478 


<0.003 


1.4+ 


5.25 


AG-151711 


0.0009 


Not reported 


25 


PD1530351I 


0.029 ±0.005 


2.3+ 


28 


ZD1839 


0.033 


>3.7++ 


29 


OSI-774 


0.02 


Not reported 


30 


PD168393» 


0.0007 1 0.00009 


5.7±0.8§ 


23 


PD158780 


0.000008 


0.0511 


24 



*Most values reflect the ICso using purified EGFR in vitro as a substrate 

+Personal communication, Laura Shawver, Sugen, Inc (South San Fancisco, OA), 1998. 

++Effect purified HER2 kinase in vitro 

§Effect on heregulin-mediated phosphorylation (of HEI^). 

pffect on heregulln-stlmulated phosphorylation (of HER2) In SKBR-3 and MDA-453 

cells. 

^hese two quinazolines have the same structure (refs 4 and 28) 

#Only reported Irreversible inhibitor. 
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For More Info: j 


800-4.CANCER 
Online information 


800-4-CANCER 
Online infonmatlon 


888-349-3232 
Online information 


203-877-6779 
Online Information 






For More Info: 


O DC 

o CO *Z. 1 rnl S 

GO O -r- i 




o ^ 

1 ol 

to Jt 


1 

i 


gl 

S ol 




Mechanism | 


Synthetic Inhibitor of matrix 
metalloproteinases (MMPs) 


Synthetic MMP inhibitor 
Tetracycline® derivative 


Naturally occurring MMP 
inhibitor 


Synthette MMP inhibitor 






Mechanism 


Unknown 


Extradlromdogftehshari^ | 
liver; Irthiblls sodium- 
hydrogen exchanger, NHE3 1 


Inhibition of endothelial cells 


Drugs that block matrix breakdown: 


Trial 1 


Phase III small sell lung cancers 


Phase l/ll brain, Kaposfs Sarcoma 


Phase 11 Multiple Myeloma, Phase III renal cell (kidney) cancer, Phase III non-small 
cell lung cancer 

- 


Phase l/ll Kaposf s sarcoma, Phase ll/lll Advanced or Metastatic Non-Small Cell Lung 




Dnigs that inhibit endothelial cells directly: 


Trial 


Phase 1 Malignant Glioma. Phase l/ll for advanced Melanoma, Phase II ovarian, 
metastatic prostate. Phase 11 with chemotherapy against solid tumors; adjuvant study 
in recurrent or metastatic colorectal cancer. Myelofibrosis with myeloid metaplasia, 
follicular lymphoma, myelodysplastic syndrome, refractory ovarian, Phase 11 
gynecologic sarcomas, liver cancer, metastatic melanoma, CLL, Multiple Myeloma, 
Phase III non-small cell lung, nonmetastatic prostate, refractory multiple myeloma, 
renal cancer. 


Phase II non small cell lung cancer; Phase II Ovarian; Brain; Phase I Advanced 
Cancers 


Phase 1 solid tumor studies 




Sponsor I 


British Biotech 


Collagenex; Newtown, PA 


o 

€ 
o 

<a 

S 
<o 

CD 
< 


Bristol-Myers Squibb; 
Waiiingford.CT 






Sponsor 


Commercially available, 
approved for leprosy, 
Celgene 


Genera Pharmaceuticals; 
Plymouth Meeting, PA 


EntreMed, Rockville, MD 




Drug 1 


Marimastat 


COL-3 


Neovastat 


BMS-275291 


1 




Drug 


Thalidomide 


Squalamine 

1 


2-ME 
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FIG. 2G-1 



Tyrosine kinase iniiibitor 

1. ZD1839 

2. Cetuximab 

3. STI571 

4. SU5416 

5. SU6668 

6. Phenoxodiol 

7. Iniatlnib Mesylate 

8. Eriotinib 

9. OSI-774 

10. USN-01 

Enzyme Inhibitor 

1. PS-341 

2. ISIS3521 

3. AG2037 

4. Imatlnib Mesylate 

5. STI571 

6. ZD1839 

7. R1 15777 

8. SCH66336 

9. Phenoxodil 
10.SU5416 

11. Celecoxib 

12. Eriotinib 

13. Trastuzumab 

14. OSI-774 

15. Paclitaxei, Lometrexol 
Other signaling inhibitors 

1 . Peril osine: all^ylphospholipid modulator of signal transduction 

2. Flavopiridole: cyclin-dependent idnase inhibitor 

3. Genasense (G3139): Bcl-2 antisense 

4. Ras peptide vaccine 

5. P53 peptide vaccine 

6. VHL peptide 
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FIG. 2G-2 



Antibody therapy 

1. BEC2 

2. CD20 (Rituximab) 

3. ch14.18 

4. CD52(Campath-1H) 

5. ABX-CBL 

6. Edrecolomab 

7. Trastuzumab 

8. m170 

9. Lym-1 

10. BrE-3 

11. M195 

12. Bevacizumab: rhuMAb VEGF 

13. Tositumomab 
14.3F8 

15. HMFG1 

16. CC49-deltaCH2 

17. IDEC-Y2B8 (Ibiitumomab tiuxetan) 
18.IDEC-in2B8 

19. HU3S193 

20. HeFi-1 
21,81C6 

22. HulDIO(Apolizumab) 

23. ABX-EGF 

24. HuM291 
25.4G7XH22 

26. MN-14 

27. huJ591 
28.105AD7 

29. SGN-15 (cBR96-doxorubicin 

immunoconjugate) 
SO.Gemtuzumab ozogamicin 

31. MDX-CTLA4 

32. Zenapax (daclizumab, anti-Tac): 
anti-IL2 receptor alpha 

33. Cetuxlmab 



34.0ia3 

35. Epratuzumab 

36. TNT-1/B 

37. MDX447 

38. IL-13 PE38QQR immurratoxin 

39. LMB-9 immunotoxin 

40. MIK-Beta-1 
41.1131 ar«l-B1 antibody 

42. Cereport: anti-brain capillary 
endothelial cell B2 receptor 
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FIG. 2G-3 



Hormonal 

1. Letrozole: antiestrogen 

2. Anastrozole: endocrine therapy 

3. Raloxifene: anti-estrogen 

4. MedroxyprogesteFone: progesterone ttierapy 

5. BicaliJtamlde: anti-androgen 



Cytokine related 

1 . Anti-thymocyte globulin and TNF receptor IgG ctiimera: antl-cytokine, biological 
response modifier 

2. Filgrastim (G-CSF): cytokine therapy 

3. Enbrel (Tumor necrosis factor fuston protein): anti-cytokine 

4. IL13-PE38QQR: IL13 + PE38QQR (bacteria toxin), cell klH against IL13 positive 
tumor cells 

5. Etanercept: soluble TNF alpha receptor, anti-inflammatory 

6. Interferon alpha: inhibit renal cell growth, immunotherapy 

7. F1t3L: cytokine therapy 

8. Sargramostim: cytokine 

9. Infliximab: anti-TNF alpha 

10. Azacitidine: cytrokine 

1 1 . Amifostine: cytrokine 

Growth factor antagonist 

1. Temozolomide 

2. Deitaparin 

3. EMD121974 

4. CX>5013: Thalidomide analogue 

5. RPI4610 

6. Shari( cartilage extract 
Immune modifier 

1. APC8015 

2. BMS-275291 
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FIG.2G-4 



Chemosensitizer 

1. PSC 833: drug resistance inhibition 

2. Bryostatin1:ciiemosensitizer 

3. UCN-01 : decrease tumor threshold for apoptosis 

Chemoprevention 

1. Eflomithine: chemoprevention 

2. Sulindac: chemoprevention 

3. LY353381 

Others 

1. Gosereiin: releasing factor agonist 

2. Exemestane: aromatase inhibition : 

3. Tretinoin: nonnalize renal cancer cells 



V/O 2003/077841 



SUBSTITUTE SHEET (RULE 26) 



wo 2003/077841 



18/19 

FIG. 3 



PCTAJS2003/006796 

10/107352 





Function 


nhibftors 


-unction 1 


VEGFfefflity Members 


Stimulate angio/ 
vasculogenesis, permeabai^, 
leukocyte adhesion 


VEGFR-1; soluble VEGFR-1 i 
soluble neuropiBn-1 (NRP*1) 


!nkfbrVEGF,VEGF*,PIGF 


VEGFR(#).NR»HNRP 


Integrate angiogenic and 
survive) sianals 


Ang2(#)n 


^ntagonislof Ar^l | 


EG-VEGF 


Stmulate growth of endothelial 
cells derived from endocrine 
glands 


TSP-1.2 


Inhibit endothefia) m^raton, 
growthiadhe^& survival 1 


Angi and Tie2 (♦)(#) 


Stabilize vessels 


Angiostatin and related 
(rfasminogen kringles 


nNtA endothelial migration | 
andsurvwal 


Dn^P-RR aiwi 
rU\Sr 'OD ollU 

Reoeptofs 


Recniit smooth musda calls 


Endostatin (Collagen XVIII 
fragmenf) 


Inhibit endothelial survhd and 1 
miration 1 


TGF-pl 0.endoglm. 


Stimulate extracellular matrix 
^oducSMi 


Tumstatin 


Inhibit endolheDai protein 
qfiithesis 1 


FGF.HGF.MCP-1 


Sfimutate angio/arteriogenesis 


Vasostatin; calreticulin 


Inhibit endothelial growO) 1 


lntegrins(ivP3C).<iv 


Receptors for matrix 
macromoieoulesand 
proteinases 


Platelet liacloM 


Inhibit binding of bFGF and 
VEGF 


VE<adherin:PECAM 
(CD31) 


Endothelial junctional molecules 


Tlssue^nMbitDTS of MMP(TIMP8): 
MMP-inhibitor8;PEX 


Suppress pathologic 
anglogene^ | 




Regulate arterial / venous 
specification 


Meth-1. Meth-2 


Inhtbttors containing MMP-, 
TSP-, and disintegrbKiomains 1 


Plasminogen Adivators, 
MMPs 


Remodel matrix, release growtti 
factor 


IFN-<i,.^-Y.IP-10,lL-4,M2.IL- 
18 


Inhibit endothelial rrigration; 1 
downregulatebFGF 1 




StabSize nascent vessds 


Prothrombin ^0916*2; anti- 
thrombin ill fragment 


Suppress endcilhelial growth | 


N0S:C0X-2 


Stimulate anglogenesis and 
vasodilation 


IBkD-prolactin 


InhibitbFGFA/EGF 1 


AC133 


Regulate angioblast 
differentiafion 


VEGI 


Modulate cell growth { 


Chemokinesn 


Pleiotropic role in anglogenesis 


Fragment of SPARC 


Inhibit endothelial binding and 1 
activity of VEGF 


Id1/ld3 


Inhibit differentiation 


Osteopontin fragment 


Interfere with intergrin 1 
^naling 




Maspin 


Protease inhibitor | 


Canstatin, Proliferin-related* 
protein, Restin 


Mechanisms unknown | 



I w ■w»»w»-w — • — —I — — — — I— r — * » ■ 

(•): opposite effect in some contexts; (+): also present in or affecting non-endothelial cells. 
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